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(57) Abstract 

The invention relates to a device for light intensity measurement of the electromagnetic radiation from a lamp device comprising at 
least one UV lamp preferably of the type arranged in a container in connection with disinfection or photocheminal treatment of flowing 
water, wherein the radiation intensity is measured using light guide means and sensor means, said light guide means comprising two dosed 
light guides (1,2) arranged in parallel with die lamp or lamps preferably in the entire length and two differently dosed edge glass filters (3, 
4) enclosing each of the light guides, said sensor means (6) being positioned at one end of each of die light guides. A device according to 
the invention allows measurement of predefined wavelengths of emitted electromagnetic radiation along the entire lamp, whereby the total 
emitted radiation intensity from the lamp may be measured. Hie invention moreover relates to a reaction container with indication of the 
positioning of UV lamps and intensity meter. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Kepuoic or Moioova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


Cdted'fvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 99/37978 



1 



PCT/DK99/00039 



A device for intensity measurement of UV light from a 
lamp and a UV treatment plant equipped with such a device 

The present invention relates to a device for intensity 
5 measurement of the electromagnetic energy from a lamp de- 
vice comprising at least one UV lamp preferably of the 
type arranged in a container in connection with disinfec- 
tion or photochemical treatment of flowing water, wherein 
the light intensity is measured using light guide means 
10 and sensor means. The invention moreover relates to a UV 
treatment system, preferably a UV disinfection system or 
photochemical reaction system in which a lamp device com- 
prising evenly arranged UV lamps is arranged. 



15 



20 



Such a device for intensity measurement and a reaction 
container is known from US-A-4 201 916 among others, 
where the ultraviolet light from the UV lamps in a UV 
treatment container is measured in a tube opening in the 
container wall adjacent one of the UV lamps in the con- 
tainer. The position of this tube opening and thereby the 
measuring point relative to the lamps are selected such 
that, based on the light radiation characteristic of the 
UV lamps, the measurement may be expected to be as repre- 
sentative as possible. Most lamp makers who manufacture 
UV lamps and who have measured on the UV lamps, state a 
non-uniform light distribution relative to the length of 
the lamp, particularly in case of low pressure lamps of 
U-shape or low pressure lamps of lengths above 1 metre. 
Measurement of primarily one UV lamp has given an ap- 
proximately correct measurement with one point measure- 
ment of the intensity of UV light, the UV lamp device be- 
ing considered as a uniform light source. 

EP-A-0 531 159 describes a light detector in which a 
35 fluorescent fibre is used for the detection of light of 
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low intensity. The fibres are secured tc a panel which 
serves as a concentrator or a light collector. 

In cylindrical UV systems having more than one UV lamp 
5 e.g. for disinfection of water or other forms of liquids 
it is impossible to measure the real energy per volume, 
and how much UV energy is present at the weakest points 
in the system having a single point light meter which is 
mounted on the cylindrical container wall. 

10 

To be certain that the system carries out a complete dis- 
infection of the water flowing through it, a minimum il- 
lumination of the water must be ensured. It has been 
found in this connection that bacteria, if any, in the 
15 water are inactivated by an illumination of at least 5.4 
mJ/cm 2 UV energy with a wavelength X = 253.7 nm. 

However, it is a problem if there are areas in the con- 
tainer which are not sufficiently illuminated because of 

20 one or more defective or malfunctioning UV lamps. To 
guarantee a minimum of UV illumination of the entire con- 
tainer, the container is illuminated with an UV illumina- 
tion which is somewhat above the minimum value, which 
consumes energy and causes the operation of such systems 

25 to be relatively costly. The thus high load of the indi- 
vidual UV lamps moreover has the effect that the service 
life of the lamps is shortened, which in turn means high 
maintenance costs . 

30 The problems outlined above are even more pronounced in 
ducts or channel systems where the UV lamps - typically 
mounted in cartridges - are positioned vertically in the 
channel or in its longitudinal direction. The channels 
have a rectangular cross-section, and the water flow in 

35 them is horizontal in the longitudinal direction of the 
channels. 
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The object of the invention is to provide a device for 
measuring the intensity of the electromagnetic energy 
from a lamp device having one or more UV lamps in a reac- 
5 tion system, which provides a more accurate intensity 
measurement, and which is more economical in operation 
and maintenance. 

According to the invention, the light guide means com- 
10 prise two dosed light guides arranged in parallel with 
the lamp or lamps preferably in the entire length, and 
two differently dosed edge glass filters enclosing each 
of the light guides, and the sensor means are positioned 
at least at one end of each of the light guides. 

15 

With a device according to the invention it is possible 
to measure predefined wavelengths of emitted electromag- 
netic energy along the entire lamp, whereby the total 
emitted light intensity from the lamp may be measured. 

20 The two dosed edge glass filters absorb the UV light be- 
low a certain wavelength and thus merely allow light hav- 
ing a greater wavelength than the absorption value of the 
edge glass to pass. The radiations with which the two 
light guides are illuminated, thus exhibit different 

25 wavelengths. The intensity of the UV illumination of the 
two light guides is measured by sensor means which are 
arranged at the ends of the light guides. Passage of the 
UV light, which is converted into an electrical signal in 
the sensor means, will be a problem for an ordinary pho- 

30 todiode, which is thereby exposed to a high UV light en- 
ergy. The relatively short waves very quickly burn dark 
spots on the silicon monocrystal, which should otherwise 
be most resistant to UV light in connection with photodi- 
odes. When dark spots occur on the crystal, the measure- 

35 ment is wrong, as the current signal is no longer correct 
relative to the UV light energy. A signal which is no 
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longer correct necessitates frequent calibration of the 
UV intensity meter. After some time it will be necessary 
to replace the meter, since the meter, even at the last 
calibration, will involve a too high measurement unreli- 
5 ability. 

The light guides in a device according to the invention 
are dosed such that the UV light passing through the edge 
glasses and into the light guides is converted into an- 
10 other less harmful wavelength. This results in a consid- 
erably longer service life of the sensor means. 

For an accurate measurement to be achieved, it is impor- 
tant that there is no great loss of UV light across the 
edge glass filter. It has been found with an intensity 
meter according to the invention that a passage of UV 
light of more than 92% can be achieved, which compared to 
known UV intensity meters is considerably better. In ad- 
dition, a thus cable-like device according to the inven- 
tion provides a considerably wider incidence angle or 
opening angle for the UV light. 

In a preferred embodiment of a light guide device con- 
sisting of two light guides, the total opening angle is 
25 thus 320° per light guide. It has been found that the 
sensitivity in the range of one light guide device is: 

0 to i 145° > 95% and from 145° to 160° > 80%. 

30 A light guide device having two light guides in pairs, a 
total of four light guides according to the invention, 
thus measures with an opening angle per light guide of ± 
115°. It has been found that the sensitivity in the range 
is : 

35 



15 



20 



0° to ± 105° £ 95%, and from ± 105° to ± 115° > 80%, 
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which is a considerable, extremely satisfactory sensitiv- 
ity for a light intensity meter. 

5 In order to further reduce the loss of light in the light 
guides, reflection means are arranged at the other end of 
the light guides in a preferred embodiment. 

In a preferred embodiment for UV disinfection, the first 

10 edge glass filter is dosed to a filter wavelength of 
about 245 nm, and the second edge glass filter is dosed 
to a filter wavelength of about 260 nm. This means that a 
small bandwidth of between X = 245 - 260 nm is achieved 
in connection with the measurement of the UV light. Tak- 

15 ing the measured signal from the first light guide and 
subtracting from it the corresponding signal from the 
second light guide gives a signal which is representative 
for the level of the intensity of light having X = 253.7 
nm. For photochemical processes, it has been realized by 

20 the invention that other edge glasses having a different 
dosing may be used, if another bandwidth and/or another 
nominal value of the representation signal is desired. 
This may be attractive particularly in connection with 
e.g. photochemical systems for removal of chloramines, 

25 THM and AOX in swimming pool water which uses chlorine as 
a disinfectant, it being possible to select two different 
edge glasses for defining a range which is within the 
narrow wave range of a dosed intermediate pressure lamp 
which is used in connection herewith. 

30 

In a preferred embodiment, one or both light guides are 
dosed for converting ultraviolet light fed through the 
edge glass filters into visible light, preferably with a 
wavelength of 430-470 nm. This makes it possible to use 
35 an ordinary and inexpensive photodiode sensitive to light 
in the blue range and having a long service life. Thus, 



WO 99/37978 



6 



PCT/DK99/00039 



calibrations will not be needed, since such photodiodes 
can give a substantive, accurate current signal for an 
extremely long time. In a particularly advantageous 
embodiment of the sensor means, they consist of silicone 
5 silicon photodiodes. Another essential advantage is of 
course that a silicon photodiode having a high 
sensitivity in the blue range is not degraded, as would 
be the case if measurements were performed directly on 
the UV light energy with X = 253.7 nm. 

10 

In systems with many UV lamps and consequently a large 
diameter it is an advantage in connection with the 
achievement of a high resolution that the light guide 
means comprise two or more light guides arranged in pairs 
15 with associated dosed edge glass filters. Thus, a greater 
total opening angle is achieved. 

In a preferred embodiment, the two edge glass filters en- 
closing the light guides are embedded in a jacket of a 

20 transparent material, preferably quartz glass having two 
or more channels arranged in pairs for the edge glass 
filters. This provides a form of light guide cable for 
light intensity measurement. This cable may be produced 
in lengths from 10 mm up to 6000 mm corresponding tc the 

25 lengths of the lamps. 

In case of a large number of lamps or high power lamps of 
e.g. 1 kW light energy or more, the intake of light 
energy is so great that the signal becomes so strong that 

30 saturation occurs in the electronics of the controller. 
By using a jacket of a transparent material, preferably 
quartz glass dosed to a grey filter, the light intensity 
meter may hereby be used irrespective of the level of 
light energy, as the attenuation may be adapted thereto. 

35 A grey filter with e.g. 5% linear attenuation or 10% lin- 
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ear attenuation, etc. may be used according to the light 
energy. 

It will be appreciated that the device according to the 
5 invention is generally useful. Thus, the device may also 
be used for measuring the UV intensity in rooms where a 
specific UV energy is desired for inactivating e.g. mi- 
crofungi or bacteria, such as in the tobacco, food and 
cheese industries, . laboratories and hospitals. Since 

10 light guides may be manufactured in lengths of up to 
about 10000 metres, and since they are relatively flex- 
ible, this opens up great possibilities of measuring cor- 
rectly where it has not been possible before. Light 
guides may be manufactured with a diameter as low as 50 

15 n, which also contributes to the usefulness of the inven- 
tion. 

The invention may also be applied in connection with con- 
veyors, e.g. conveyor belts for advancing food products 
20 before and during packaging, e.g. in the bread and fish 
industries. Here, a device according to the invention may 
be placed in the entire length of the conveyor channel at 
the weakest point. 

25 Furthermore, the invention may be applied in connection 
with ventilation systems where it is desired to treat the 
air for microorganisms. Devices according to the inven- 
tion may thus be placed in the ventilation channels at 
expedient points. 

30 

Another application of the invention is for water treat- 
ment in channel systems or long pipe' systems with many 
lamps, where it has not previously been possible to ob- 
tain an even tolerably correct measurement of the UV in- 
35 tensity. 
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Also, the invention may very advantageously be applied in 
connection with UV light treatment of patients, e.g. pso- 
riasis patients. The flexible light guide device may be 
arranged on the patient exactly where the treatment is to 
5 be performed. 

The invention moreover comprises a UV treatment system, 
preferably a UV disinfection system or photochemical re- 
action system in which a device for light intensity meas- 
10 urement according to the first aspect of the invention is 
arranged in parallel with the lamps. 

In a UV treatment system having a cylindrical container 
of circular or polygonal cross-section, the centre is the 

15 most weakly illuminated point in the container having two 
or more UV lamps arranged in a circle. By placing the in- 
tensity meter at this point the correct value of the 
light intensity may be measured with extremely satisfac- 
tory accuracy. In containers including only one UV lamp, 

20 this lamp is placed in the centre, and the intensity me- 
ter is placed between the lamp and the container wall. In 
systems having a channel-shaped container with at least 
one intensity meter, this is likewise placed between the 
lamps and the internal channel wall. 

25 

US-A 4 103 167 discloses an expensive and difficult 
method with a large number of photodiodes which do not 
measure the real intensity. In such a system the UV in- 
tensity could be measured by two light intensity meters 
30 according to the invention arranged at the most weakly 
illuminated points in the channel along the walls. 

The number of UV lamps depends partly on the size and ca- 
pacity of the system and on the translucency (light ab- 
35 sorption) of the water/liquids. In case of water having a 
low translucency the distance between the UV lamps/from 
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the UV lamps to the centre must be relatively small, 
about 70 mm. Conversely, if the water has a high translu- 
cency, the distance may be increased to about 160 mm. In 
a preferred embodiment, the inner side of the container 
5 is reflective so that the UV radiation is directed toward 
the centre where the light intensity is measured. 

In case of larger containers or where more closely spaced 
UV lamps are required, the UV lamps are arranged in at 
10 least two concentric rings in such a manner that none of 
the lamps shade each other relative to the centrally po- 
sitioned device for light intensity measurement. 

The invention will be described more fully below with 
15 reference to the accompanying drawing, in which 

fig- 1 shows a light guide cable for intensity 

measurement of electromagnetic energy ac- 
cording to a first embodiment of a device 
20 for intensity measurement according to the 

invention, 

fig- 2 shows a cross-section of a cable as shown 

in fig. 1, 

fig- 3 shows a cable according to a variant of 

25 the first embodiment, 

fig- 4 shows a sectional view of a reaction con- 

tainer for a system according to a second 
aspect of the invention, 
figs. 5 to 8 show cross-sectional viev/s of the con- 
30 tainer with various lamp devices with a 

light intensity meter, 
fig- 9 shows a cross-section like in fig. 2 where 

the cable is provided with a grey filter, 
fig. 10 shows a cross-section like in fig. 3 where 

35 the cable is provided with a grey filter, 
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fig, 11 



shows a longitudinal section in a reaction 
container for a system according to the 
invention. 



fig. 12 



shows a cross-section of the reaction con- 
tainer according to fig. 11, 



5 



fig. 13 



shows a longitudinal section in a channel- 
shaped reaction container for a system ac- 
cording to the invention, and 



fig. 14 



shows a cross-section of the reaction con- 
tainer according to fig. 13. 



10 



Figure 1 shows a cable 10 for light intensity measurement 
according to a first embodiment of a device according to 
the invention. The cable 10 is composed of a first and 

15 second dosed silicate light guide 1 and 2 capable of con- 
verting electromagnetic radiation from X * 253.7 nm into 
X * 430 nm. The light guides 1 and 2 are closely sur- 
rounded by a first edge glass 3 dosed to an absorption 
value of X * 245 nm and a second edge glass 4 dosed to an 

20 absorption value of X * 260 nm, respectively. The edge 
glasses 3 and 4 are inserted into two channels in a 
jacket 5 of quartz glass. At the end of each of the light 
guides 1, 2 there is arranged a photodiode 6 which has a 
great sensitivity in the blue range of the light spectrum 

25 and which monitors the amount of light in each of the 
light guides 1, 2. 

The jacket 5 is irradiated with electromagnetic energy in 
the form of UV light which passes through the quartz 

30 glass of the jacket and through the edge glass filters 3 
and 4 and further into the light guides 1 and 2. The edge 
glasses 3 and 4 are dosed with different absorption 
values so that they just allow UV light with a certain 
wavelength to pass. The first edge glass 3 is dosed to an 

35 absorption value of X = 245 nm, and the second edge glass 
is dosed to an absorption value of X = 260 nm. 
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The UV light with which the first light guide is irradi- 
ated is thus UV light with X > 245 run, and the UV light 
with which the second light guide 2 is irradiated is UV 
5 light with X > 260 run. 

The light guides 1 and 2 are dosed so that the UV light 
is converted into light in the visible range. A photosen- 
sor 6 sensitive to blue light is arranged at one end of 
10 each of the light guides 1 and 2. It is an ordinary and 
inexpensive photodiode 6, as the conversion of the UV 
light in the light guides 1 and 2 means that no special 
demands are made on the photosensors 6. 

15 Fig. 2 shows a cross-section of the cable in fig. 1. Fig. 
3 shows a variant of the cable-shaped preferred embodi- 
ment of the invention which contains two sets of light 
guides as indicated by 1, 2 and 1', 2', respectively. The 
jacket 5 of quartz glass is provided with four channels 

20 for housing the edge glass filters 3, 4 in this embodi- 
ment. The light guides 1, 1', 2, 2' and associated edge 
glass filters 3, 3', 4, 4' are arranged such that there 
are two light guides 1, 2; 1', 2; 1, 2\ 1', 2' with a 
first and a second edge glass filter at each side of the 

25 cable 10. This results in a uniform measurement from both 
types of dosed edge glass filters 3, 4. 

Where the light intensity meters are to be used in con- 
nection with a large number of lamps or high power lamps 

30 of e.g. 1 kW light energy and more, an outer jacket 22 is 
added, said jacket being dosed to a grey filter, cf. 
figs. 9 and 10. Based on the light energy, a grey filter 
with e.g. 5% attenuation or 10% attenuation, etc. may be 
selected, thereby avoiding saturation of the associated 

35 electronic controller. 
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Fig. 4 shows a reaction container 20 according to a first 
embodiment of the second aspect of the invention wherein 
a plurality of UV lamps 7 is arranged in a circle around 
the centrally positioned cable-shaped light intensity me- 
5 ter 10 according to the invention. As will be seen from 
fig. 4, the intensity meter 10 is arranged in parallel 
with the UV lamps 7 at least in their entire length. In 
the reaction container 20, the water is admitted at one 
end of the container and is discharged at the other end 
10 (not shown) . 

Fig. 5 shows a cross-section of a container 20 in which 
only one UV lamp 7 is positioned. In this embodiment, the 
lamp 7 is positioned in the centre so that the entire 

15 volume of the container is irradiated with the same in- 
tensity. The cable 10 for intensity measurement according 
to the first aspect of the invention is here positioned 
somewhat away from the inner wall 21 of the container, 
which preferably includes a reflecting material. The 

20 cable 10 is oriented so that both light guides 1, 2 are 
positioned in such a manner that they are both exposed to 
the same UV light energy from the lamp 7. 

In fig. 6, the intensity meter 10 is placed in the centre 
25 of the cylindrical container 20. In this embodiment, the 
lamp device in the container consists of two lamps 7 
which are positioned at their respective sides of the 
cable 10 in such a manner that both light guides 1, 2 are 
irradiated uniformly. 

30 

In fig. 7, eight UV lamps 7 are arranged in a circle 
around the centre in the container 20 where a "double" 
cable 10 for intensity measurement is arranged. In case 
of a larger number of lamps 7 a cable 10 having two or 
35 optionally more sets of light guides is preferred, it 
being hereby possible to obtain a measurement of the 
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light intensity as satisfactory as possible. This applies 
even more in connection with the lamp device shown in 
fig. 8, where UV lamps are arranged in two circles, viz. 
an inner circle 7 f with four lamps and an outer circle 
5 with twelve lamps 7". As the intensity meter 10 has a 
great sensitivity, even this lamp device allows detection 
of a defective lamp, irrespective of its position in the 
lamp device. 

10 The centre in the container in all the embodiments shown 
in figs. 6-8 will be the most weakly illuminated point in 
the circular container 20. Measuring the intensity of UV 
light there provides the certainty that the minimum of 
energy required to disinfect the water in the reaction 

15 container is constantly emitted. 

It has moreover been realized by the invention that three 
as well as four circles of lamps may be arranged, if a 
high performance of the container is desired in terms of 

20 inactivation of bacteria, virus, etc. The proportion 
between the number of lamps in each circle, however, must 
be adapted so that the mutual spacing of the lamps is the 
same, and that this distance corresponds to the distance 
to the centrally positioned device for intensity measure- 

25 ment according to the invention as defined in the accom- 
panying claims. For drinking water having a transmittance 
of about 0.98-0.80 a circle of 2-9 UV lamps may be used. 
In case of two circles, the lamps are distributed with 4 
in the inner circle and 8 in the outer one, or 8 and 12, 

30 or 9 and 16. In case of three circles, 4 are placed in 
the inner circle, 6 in the intermediate one and 20 in the 
outer one. For industrial water having' a transmittance of 
about 0.80-0.50, 1 or 3 lamps may be positioned in each 
circle. With two circles, 1 is placed in the centre and 6 

35 around it. With 3 circles, 1 is placed in the centre, 6 
around it and 12 in the outer circle. If the system is 
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extended with a fourth circle, 18 are placed in it, and 
with an additional circle, 24 in it. A typical distance 
to the container wall is 17.5 mm, alternatively 27.5 mm 
and between the pipes 70 mm. 

5 

Figs. 12 and 13 of the drawing show a system correspond- 
ing to the one of fig. 5, except that the container is 
here a tubular channel 23 in whose longitudinal axis a 
plurality of specially constructed UV lamps 24 are posi- 

10 tioned. The lamps are secured by a socket 25 in the side 
wall of the channel 23. From the socket the lamp glass 
arcuately extends into a rectilinear portion which is ar- 
ranged in the central line of the channel. The intensity 
meter 10 is positioned at the side wall of the channel 

15 opposite the mounting socket of the lamps and extends un- 
interruptedly in the longitudinal direction of all the 
lamps, i.e. the UV energy is measured in the entire ac- 
tive length of the channel. 

20 Figs. 14 and 15 of the drawing show a reaction container 
in the form of an open concrete channel 26. A plurality 
of cartridges having UV low pressure lamps 27 are mounted 
in the channel. The electrical installation is gathered 
in a box 28 at one end of the cartridges. Some carrying 

25 rods with sockets for the UV lamps extend down from the 
boxes 28. It will be appreciated that the installations 
are water-tight. Light intensity meters 10 are mounted at 
each side of the channel centrally on the sides in the 
entire active length of the channel, allowing an unprece- 

30 dentedly accurate measurement of the UV light intensity 
in a simple and safe manner. 
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Patent Claims: 



1. A device for intensity measurement of the electromag- 
5 netic energy from a lamp device comprising at least one 

UV lamp preferably of the type arranged in a container in 
connection with disinfection or photochemical treatment 
of flowing water or liquids, wherein the radiation inten- 
sity is measured using light guide means and sensor 
10 means, characterized in that the light guide 
means comprise 

two dosed light guides (1, 2; 1\ 2') arranged in paral- 
lel with the lamp (7) or lamps (7, 7 1 , 7") preferably in 
the entire length, and 
15 two differently dosed edge glass filters (3, 4; 3', 4 f ) 
enclosing each of the light guides (1, 2; I 1 , 2 1 ), and 
that the sensor means (6) are positioned at least at one 
respective end of each of the light guides (1, 2; l 1 , 
2') . 

20 

2. A device for intensity measurement according to claim 
1, characterized in that reflection means 
are arranged at the respective other ends of the light 
guides (1, 2; 1\ 2 1 ) . 

25 

3. A device for intensity measurement according to claim 
1 or 2, characterized in that the first edge 
glass filter (3, 4; 3', 4 r ) is dosed to a filter wave- 
length of about 245 nm, and the second edge glass filter 

30 (3 », 4'; 3, 4) is dosed to a filter wavelength of about 
260 nm. 

4. A device for intensity measurement according to any 
one of the preceding claims, characterized 

35 in that one or both light guides (1, 2; 1», 2') are dosed 
for conversion of ultraviolet electromagnetic energy fed 
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through the edge glass filters (3, 4; 3', 4 1 ) into vis- 
ible light, preferably with a wavelength of about 430-470 
nm. 

5 5, A device for intensity measurement according to any 
preceding claim, characterized in that the 
sensor means comprise silicone silicon, silicon monocrys- 
tal or other form of photodiodes. 

10 6. A device for intensity measurement according to any 
preceding claim, characterized in that the 
light guide means comprise two or more light guides (1, 
2; 1', 2 % ) arranged in pairs with associated dosed edge 
glass filters (3, 4; 3', 4'). 

15 

7. A device for intensity measurement according to any 
preceding claim, characterized in that the 
two edge glass filters (3, 4; 3 ! , 4') enclosing the light 
guides (1, 2; 1 ' , 2 ? ) are embedded in a jacket (5) of 

20 transparent material, preferably quartz glass with two or 
more channels arranged in pairs for the edge glass fil- 
ters (3, 4; 3', 4 f ) . 

8. A device for intensity measurement according to any 
25 one of the preceding claims, characterized 

in that it additionally comprises an outer jacket (22) 
dosed as a grey filter depending on the level of the 
light energy where the device is to be used. 

30 9. A UV treatment system, preferably a UV disinfection 
system or photochemical reaction system in which a lamp 
device comprising evenly arranged UV laiaps (7; 7', 7") is 
arranged, characterized in that a device for 
light intensity measurement (10) according to any preced- 

35 ing claim is arranged in parallel with the lamps (7; 7 f , 
7") . 
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10. A system according to claim 9 having a reaction con- 
tainer of polygonal or circular cross-section in which a 
lamp device comprising at least one circle of evenly ar- 

5 ranged UV lamps (7; 7 f , 7") is arranged, charac- 
terized in that a device for light intensity meas- 
urement (10) according to any preceding claim is arranged 
in the centre of the circle in parallel with the lamps 
(7; 7', 7") . 

10 

11. A system according to claim 10, character- 
ized in that the inner side (21) of the container is 
provided with a reflecting surface so that the UV radia- 
tion is directed toward the centre, where the light 

15 intensity is measured. 

12. A system according to claim 10 or 11, charac- 
terized in that the UV lamps (7 T , 7") are arranged 
in at least two concentric circles in such a manner that 

20 none of the lamps shade each other relative to the cen- 
trally positioned device for light intensity measurement 
(10) . 



13. A system having a reaction container cf polygonal or 
25 circular cross-section in which a lamp device comprising 

one UV lamp is arranged, characterized in 
that the UV lamp (7) is positioned in the centre of the 
container and the intensity meter (10) between the lamp 
and the container wall (fig. 5) . 

30 

14. A system according to claim 9 having a channel- 
shaped reaction container of polygonal, preferably rec- 
tangular or circular cross-section in which a lamp device 
comprising UV lamps (7; 7', 7") evenly arranged in the 

35 longitudinal direction of the channel as well as in its 
cross-section is arranged, characterized in 
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that at least one device for light intensity measurement 
(10) according to any preceding claim is arranged in the 
longitudinal direction of the channel between the lamps 
(7; 7', 7") and the inner side of the channel. 
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